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HIV epidemic is one of the major challenges to the South Africa’s socio-economic 
development. The incidence of tuberculosis is rising in sub-Saharan Africa, and 
in 2009 South Africa had the second highest incidence of tuberculosis in the 
world. Approximately 80% of incident tuberculosis cases in South Africa are HIV 
positive. In HIV positive individual, abdominal tuberculosis has been reported as 
the most common form of extra-pulmonary tuberculosis. HIV/AIDS has resulted 
in a resurgence of abdominal tuberculosis in South Africa. Making the diagnosis 
of abdominal tuberculosis is still difficult, though the condition is common. The 
role of laparoscopy in making the diagnosis is undefined.  
Method: 
All patients with clinically and radiologically suspected but histologically or 
microbiologically unconfirmed abdominal tuberculosis were referred to the 
investigating team and laparoscopy was performed to diagnose abdominal 
tuberculosis. Histology was performed on tissue biopsy specimens and TB 







From January 2008 to June 2010 a total of 190 patients were referred to us. No 
surgical intervention was taken in 60 patients; all of them were HIV positive. 
Twenty six of them died (43%) in the hospital during the evaluation period before 
the diagnostic laparoscopy, and the rest (57%) were unfit for anaesthesia. Forty 
nine patients required emergency laparotomy either for bowel obstruction or 
peritonitis and 39% of them died. Eighty one patients underwent diagnostic 
laparoscopy and 77% of them were HIV positive, in 16% the HIV status was 
unknown. Two percent had clinical ascites. Laparoscopic findings included intra-
abdominal lymphadenopathy in 56, minimal ascitic fluid in 46, intra-abdominal 
mass in 17, and deposits on bowel wall, peritoneum or omentum in 20 patients. 
Fifty five patients (68%) had positive histology for tuberculosis.  In 15 patients 
(19%) histology revealed non-specific inflammation, no pathology was found in 
one patient and no specimen was taken from one patient.   Eighty percent of 
peritoneal deposits and 77% of lymph nodes were positive for tuberculosis, 
whereas 35% ascitic fluid culture was positive.  In nine patients (11%) an 
alternative diagnosis was found (appendicitis, adenocarcinoma, lymphoma). 
 
Conclusion: 
Laparoscopy was feasible and showed a high yield to establish the diagnosis of 
abdominal tuberculosis and to provide an alternate diagnosis. Laparoscopy was 
useful to establish the gross features of abdominal tuberculosis and to provide 
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the adequate specimens for examinations. Very poor follow negated the 
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The current relevant epidemiology of Tuberculosis and Human Immunodeficiency 
Virus (HIV) and their interactions are outlined seriatim in the following sections. 
They provide an essential background for the discussion on the diagnosis of 
abdominal tuberculosis in the HIV era.   
 
1.1 Human Immunodeficiency Virus disease: 
 
The HIV epidemic is one of the major challenges to South Africa’s socio-
economic development. Worldwide, South Africa has the highest number of 
people living with HIV/AIDS (Acquired Immune Deficiency Syndrome), 
representing a quarter of the disease burden in sub-Saharan Africa and a sixth of 
the global disease burden.1 In 2009, an estimated 33.3 million people were living 
with HIV infection in the world; in South Africa alone it was 5.63 million and 1.8 
million people died with AIDS in 2009.2 The national HIV prevalence in South 
Africa in general population for 2009 was 17.8%, which was 4th highest in the 
world and the highest percentage was in the province of KwaZulu-Natal, which 
was 25%.3 The highest provincial HIV prevalence among the ante-natal women 






1.2 Tuberculosis (TB): 
 
Globally, there were an estimated 9.4 million new cases of tuberculosis  in 2008, 
the incidence of tuberculosis is increasing by about 0.4% and approximately two 
million people die of it annually.4,5  The incidence of tuberculosis is rising in sub-
Saharan Africa as well. South Africa had the seventh highest per capita 
incidence of tuberculosis.  In 2003 and in 2009 it had the 2nd highest incidence in 
the world.6,7 In particular, the Western Cape province reported an  incidence  as 
high as 1000 cases per 100 000 population per annum.8 South Africa has one of 
the worst tuberculosis  epidemics in the world, with high disease burden, 
incidence rates, and HIV co-infection rates, and growing epidemics of multidrug-
resistant and extensively drug-resistant tuberculosis.1 A recent report noted that 
about 28% of medical admissions in Edendale Hospital, KwaZulu-Natal, were for 
active tuberculosis and 26.5% of these patients died in this hospital.4 The annual 
incidence of tuberculosis in KwaZulu-Natal was 1094 cases/100,000 in 2006.9 
Tuberculosis has become the leading cause of death in South Africa by clinically 
determined death notification.10 
 
1.3 HIV/ TB Co-infection: 
 
The increased incidence in tuberculosis in the last decade is related to the HIV 
pandemic. Approximately 80% of incident tuberculosis cases in South Africa are 
HIV positive and these co-infected individuals are more likely to have smear- 
negative pulmonary or extrapulmonary tuberculosis, which can be very difficult to 
diagnose clinically.11 Deaths from tuberculosis  among HIV positive people 
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account for 23% of the estimated two million deaths due to HIV/AIDS in 2007.12 
Tuberculosis is the most common cause of death in people infected with HIV 
worldwide, and accounts for 11% of AIDS deaths.4 Tuberculosis and HIV co-
infection act synergistically resulting in increased mortality. The incidence of 
tuberculosis is also increasing in the HIV negative population. HIV infection is a 
strong risk factor for developing both pulmonary and extrapulmonary 
tuberculosis. The incidence of extrapulmonary tuberculosis is 10% to 15% of total 
tuberculosis cases, and it could be as high as 50% to 70% in AIDS patients and 
often coexisting with pulmonary disease. Abdominal tuberculosis is the sixth 
most common site of extrapulmonary tuberculosis; in the range of 11% to 16%, 
and its incidence increases proportionally to the rising incidence of tuberculosis 
and HIV worldwide.13,14 In HIV positive individual abdominal tuberculosis has 
been reported as the most common form of extra-pulmonary disease with a rate 
of 74% in one series.15   
 
Over the last three decades a number of audits of abdominal tuberculosis have 
been published from Southern Africa.16,17,18,19 However most of these audits are 
from pre-HIV era, and the relevance of these findings in the current high HIV 
disease prevalence is uncertain. It has been reported that hospital prevalence of 
HIV infection among adult surgical population is up to 39% in South Africa.20 The 
incidence of abdominal tuberculosis in the Western world is also increasing due 




1.4 Abdominal tuberculosis: 
 
Abdominal tuberculosis may affect the gastrointestinal tract (gastrointestinal  
tuberculosis), peritoneum (tuberculous peritonitis), mesenteric and 
retroperitoneal lymph nodes (tuberculous adenitis) and solid organs e.g. liver, 
spleen, kidney, pancreas.22,23  Tuberculous  peritonitis was the commonest form 
of abdominal tuberculosis before the HIV era and had contributed to 0.1% to 
1.5% of total cases of tuberculosis.24 Peritoneal tuberculosis is classified 
conventionally into plastic (dry) and serous (wet) types. Mildly tender abdominal 
masses and doughy abdomen characterize the plastic type, ascites with or 
without signs of peritonitis characterize the serous type. Reports from early 
1980’s stated that the disease involved the intestine in 37% of cases, tuberculous 
ascites and plastic peritonitis accounted for a further 57% of cases, while 
mesenteric lymphadenitis accounted for only 6% of cases.16 The recent large 
series by Clarke et al17 of patients with abdominal tuberculosis demonstrated that 
ascites is relatively uncommon and abdominal lymphadenopathy is a prominent 
feature and the authors also found that heterogenous complex retroperitoneal, 
abdominal masses were a common feature of abdominal tuberculosis.   
 
Table 1 is taken from a recent report which summarizes and compares all the 





Table 1: Comparison of the frequency of the various diagnostic criteria in 











No. of patients 59 12 54 31 67 
Period of data 
collection 
1962–1971 1965–1969 1972–1981 1998–2001 2003–2005 
 
AFB present in 
the lesion 
a 













27 (46%) 4 (33%) 5 (9%) NS 14 (21%) 
 
Evidence of TB 
elsewhere 




Nil Nil 5 (9%) 9 (29%) 45 (67%) 
 
AFB: acid-fast bacilli; NS: not stated. 
a 
These criteria refer to the histologic and microbiologic findings in the resected lesion. 
 
The comparison shows that HIV/AIDS has resulted in a resurgence of abdominal 
tuberculosis in South Africa. In addition the current clinical presentation of 
abdominal tuberculosis is different from the past. The disease frequently 
presents as an acute or semi urgent surgical referral with underlying chronic 
illness. Previously patients used to present with a primary surgical pathology and 
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HIV infection as a co-morbidity, but now increasingly patients present primarily 
with AIDS and AIDS related pathology.  
 
1.5 Diagnosis of abdominal tuberculosis: 
 
Establishing the diagnosis of abdominal tuberculosis has always been difficult 
because of vague and nonspecific clinical features, lack of efficient and sensitive 
diagnostic tools and the low yield of mycobacterium smear or culture. Delay in 
diagnosis and delay in initiation of therapy results in poorer outcome. It is very 
important to advocate a method that gives early diagnosis of this deadly disease, 
especially when existing treatment has been proven to be very effective and 
there is good evidence to suggest detrimental effects of delayed treatment. 
Treatment delay has been proven to be the most significant factor of attributable 
to mortality from abdominal tuberculosis.28 Mortality rate can be as high as 60% if 
anti tuberculosis treatment is not started within 30 days of symptom onset.29 
There has been a trend to make use of empirical trials of anti-tuberculosis 
therapy to establish the diagnosis. This is problematic as the definition of clinical 
recovery is vague and there are different diagnoses such as lymphoma or 
malignancy that can mimic abdominal tuberculosis.8,17,30 In addition commencing 
patients on unnecessary anti tuberculosis therapy exposes them to the risk of 
drug interactions and side effects without any benefit. Since the early 1980’s a 
diagnostic model has been widely used in South Africa to make the diagnosis of 




The hard criteria include:  
 Microbiological or histological evidence of Mycobacterium tuberculosis  
 Granulomas with caseous necrosis  
 Successful culture of Mycobacterium tuberculosis from the tissue 
specimen 
 Evidence of tuberculosis at a distant site 
 Typical operative findings in conjunction with macroscopic caseation and  
caseating granulomas with or without acid-fast bacilli (AFB) on histology 
 Clinical diagnosis at autopsy 
 
These hard criteria generally required an operative procedure with tissue 
resection or colonoscopic examination to provide histological or microbiological 
evidence of tuberculosis.  
 
The soft criteria include:  
 Clinical features 
 Radiological features 







1.6 Traditional methods of TB diagnosis: 
 
If biopsy of palpable peripheral lymph node demonstrates caseating granuloma 
or the presence of Mycobacterium tuberculosis, the diagnosis is established and 
treatment can be started. This is hard evidence of tuberculosis. In the absence of 
easily accessible lesions we look for supportive evidence e.g. radiologic evidence 
or analysis of ascitic fluid. Abnormal chest X-rays, elevated erythrocyte 
sedimentation rate (ESR) and normocytic normochromic anaemia often 
accompany abdominal tuberculosis, but these tests are so non-specific that they 
have very little diagnostic importance. 
 
1.7 Alternate diagnostic adjuncts for TB: 
 
Serum C-reactive protein (CRP) is an acute phase reactant synthesized by the 
hepatocytes under the influence of interleukin-6 arising at sites of infection, 
inflammation and trauma. High levels of CRP are caused by infections, 
malignancies, chronic inflammatory diseases and trauma. But a CRP test cannot 
show where the inflammation is located or what is causing it. Serum 
concentrations of CRP increase within six hours of induction of an inflammatory 
process and due to its very short half live in the circulation, the initially elevated 
CRP levels return to normal value after resolution of the inflammatory process. 
Though CRP values can never be diagnostic on their own and can only be 
interpreted at the bedside, in full knowledge of the other clinical and pathological 




Ascitic fluid can be aspirated only if there is clinically evident ascites. Most of the 
patients currently presenting with abdominal tuberculosis do not have ascites and 
they present with plastic (dry) type. Hence, there is no overt fluid to aspirate and 
evaluate to establish the diagnosis. If aspirated fluid is shown to be exudative in 
nature with lymphocytes predominant; it is only suggestive of tuberculosis, not 
confirmatory. Direct smear for Ziehl-Neelsen stain is unhelpful most of the time, 
with reported sensitivity ranging from 0% to 6%.24 The frequency of a positive 
culture for mycobacterium from small volumes of ascitic fluid has been less than 
20% and it takes considerable time before results are available, although the 
positive rate can be improved by obtaining one litre of ascitic fluid concentrated 
by centrifugation.34 
 
The role of ascitic fluid adenosine deaminase activity (ADA) has been studied to 
differentiate tuberculosis from other causes of ascites. ADA is an enzyme widely 
distributed in tissues and body fluids and the most important biologic activity is 
related to lymphoid tissues, because ADA is necessary for proliferation and 
differentiation of T-Lymphocytes. It has been suggested that an increasing ADA 
activity relates to the intensity of stimulation and the maturation state of the 
lymphocyte, due to the immune cellular response against Mycobacterium 
tuberculosis.13  Studies from a tuberculosis endemic area like South Africa have 
reported sensitivity and specificity exceeding 92% for this non-invasive test,35 
whereas the study from the United States showed that the ascitic fluid ADA 
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activity has good accuracy but poor sensitivity and imperfect specificity, where 
the prevalence of tuberculosis is low and underlying cirrhosis is common.36 
 
 Gamma (γ) interferon, secreted by antigen-triggered CD4+ lymphocytes, is a key 
lymphokine that activates macrophages, increasing their bactericidal activity 
against Mycobacterium tuberculosis.34 Although the sensitivity and specificity of 
ascitic fluid ADA and γ-interferon activity are high in tuberculous peritonitis, their 
activities have been reported to be significantly lower in patients with low ascitic 
fluid protein concentration and in patients with AIDS, explained by a low 
lymphocyte activity due to the CD4+ lymphocyte depletion  in HIV infection.13,34  
 
Serum CA-125 level may be raised in tuberculous peritonitis, but the test is not 
specific because other conditions can give rise to the level e.g. carcinoma of the 
ovaries, though the decreasing CA-125 level is useful to evaluate the efficacy of 
therapy in TB peritonitis.37  
 
1.8 Newer modalities to diagnose TB: 
 
The yield of polymerase chain reaction (PCR) in the diagnosis of tuberculosis is 
high in tissues, but not in ascitic fluid; the specimens need to be fresh, the test is 
costly and above all the only way to get the tissue is either by laparoscopy/ 
laparotomy or colonoscopy.38 PCR could efficiently complement conventional 




A recently developed RD-1 gene-based assay for diagnosing tuberculosis 
infection shows promising results. Serological tests were performed to evaluate 
the interferon- γ producing T-cell response using peripheral blood mononuclear 
cells in patients with suspected abdominal tuberculosis and the results suggest 
that the tests are useful adjunct to the current tests for diagnosing abdominal 
tuberculosis.40 The test is called “Quantiferon Gold test” and is an enzyme-linked 
immunospot (ELISpot) assay which detects the release of interferon-gamma 
(IFN-g) in fresh heparinized whole blood from sensitized persons when it is 
incubated with mixtures of synthetic peptides simulating two proteins present in 
Mycobacterium tuberculosis. Though the sensitivity of detecting tuberculosis 
infection in persons with untreated culture-confirmed tuberculosis is 
approximately 80%, sensitivity for particular groups of tuberculosis patients (e.g., 
young children, immunocompromised patients with HIV infection and patients 
with immunosuppressive drugs) has not been determined.41 The other drawback 
of this test is: it has only role in diagnosing latent tuberculosis in immune 









1.9 Imaging in the diagnosis of abdominal tuberculosis: 
 
 
1.9.1 Ultrasonography (U/S): 
 
The traditional ultrasonic features of abdominal tuberculosis e.g. enlarged 
mesenteric lymph nodes of greater than 15 mm with hypoechoic or necrotic area, 
solid organ abscesses or hypoechoic lesions especially in the spleen, bowel wall 
thickening and ascites are well documented.42  
Besides intra-abdominal fluid and lymphadenopathy, “club sandwich” or “sliced 
bread” and pseudokidney signs are highly suggestive of tuberculosis.43 “Club 
sandwich” or “sliced bread” sign is due to localized fluid between radially oriented 
bowel loops, due to local exudation from the inflamed bowel. Pseudokidney sign 
is the involvement of the ileo-caecal region which is pulled up to the subhepatic 
position. Though the sensitivity and specificity of U/S examination have been 
reported to be 45% and 96% respectively in one study,44 another study showed 
that though the sensitivity and specificity could not be established, U/S abdomen 
had clinical utility in  the diagnosis and treatment follow up of abdominal 
tuberculosis in the resource constrain areas.45   
 
1.9.2 Computerized tomography (CT) scans: 
CT features of abdominal tuberculosis include thickening of the small bowel 
mucosa due to tuberculous infiltration, stranding and thickening of small bowel 
mesentery, omental and retroperitoneal lymph node involvement with central 
caseous necrosis and peripheral rim enhancement to give a typical halo 
appearance. Central necrosis with rim enhancement though not pathognomonic, 
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is a useful sign and readily seen in the current generation CT scanners.46   
Ongoing necrotic breakdown results in large inflammatory retroperitoneal 
collections. CT reliably demonstrates the entire range of findings. Although 
peripheral rim enhancement is very characteristic of tuberculous 
lymphadenopathy, it is also noted in other processes such as lymphoma, 
metastatic malignancy, pyogenic infections and Whipple’s disease.47 All the 
patients with abdominal tuberculosis do not present with typical CT finding.48 
Although no single CT feature is diagnostic of abdominal tuberculosis, CT 
findings interpreted in the light of clinical and laboratory data can be a valuable 
tool in the diagnosis of abdominal tuberculosis. The sensitivity and specificity of 
CT scan in the diagnosis of TB abdomen were 92% and 95% respectively in one 
study, though the sample size was small49 and the sensitivity was only 69% in 
another study.50 
 
1.9.3 Upper and lower gastrointestinal series (Barium studies): 
Tuberculosis can involve any region of the gastrointestinal tract, but in about 90% 
of cases it affects the ileo-caecal valve, and the adjacent ileum and colon.47 
Thickening of the ileo-caecal valve and/or wide gaping between the valve and 
narrowed terminal ileum is “Fleischner” or “inverted umbrella sign”, and localized 
stenosis opposite the ileo-caecal valve with rounded off smooth caecum and a 
dilated terminal ileum is called “purse string stenosis”. In advanced disease, the 
caecum becomes conical and shrunken resulting in a widely open ileo-caecal 
valve with fixed and narrowed terminal ileum due to fibrosis, which is called 
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“Stierlin’s sign, and the persistent narrow stream of barium indicating stenosis is 
called “String sign”. Although “Fleischner” or “inverted umbrella sign” and “purse 
string stenosis” are considered to be characteristic findings in ileo-caecal 
tuberculosis, “Stierlin’s sign” and “String sign” are not specific of intestinal 
tuberculosis and may also be found in Crohn’s disease.43,47,51 
 
1.9.4 Endoscopy: 
Upper endoscopy and colonoscopy with terminal ileoscopy are investigations of 
choice for the diagnosis of intestinal tuberculosis as it allows for direct 
visualization and tissue sampling for histology and culture, however it is limited 
by the accessibility of the small bowel.52,53  Diffuse involvement of the entire colon 
is rare and endoscopically lesions look very similar to ulcerative colitis and 
lesions mimicking carcinoma have also been described.43 
 
1.10 Laparotomy to diagnose abdominal tuberculosis: 
 
There is a drive to reduce the number of patients being treated for tuberculosis 
empirically due to the incomplete treatment or incorrect use of the drugs. This is 
especially true in the initial phase of anti-tuberculosis treatment as a  cause of 
acquired multi-drug resistance (MDR) tuberculosis and severe hepatotoxicity 
occasionally causing acute liver failure and death.54 The mortality rate among 
patients with anti-tuberculosis treatment associated acute liver failure was high 
(67%) and 63% of patients in that study were prescribed anti-tuberculosis 
treatment empirically.55 Trials of TB treatment have been abandoned and the 
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current recommendation is that when the decision is taken for empiric TB 
treatment, then a full course should be given. A trial of TB treatment that is 
prematurely stopped in a patient who does have TB may contribute to drug 
resistance. We find it very difficult to establish a definitive diagnosis in patients 
with abdominal tuberculosis.  This is because patients suffering from HIV disease 
and tuberculosis, a formal laparotomy which is required to obtain tissue for 
histological or microbiological analysis is associated with significant morbidity 
and potential high mortality.17,56 Furthermore the volume of patients with this 
problem would mean that resorting to laparotomy would place a great strain of 
resources.  In the face of this high volume of chronically sick patients the general 
surgeons have resorted to commencing empirical trials of therapy and waiting for 
a response to therapy. There are problems with this approach. There is no 
standardization of what is meant by a positive response to treatment or what 
constitutes an adequate trial of therapy is also unclear; the weight gain, 
resolution of constitutional symptoms, improvement of haemoglobin percentage 
and reduction in CRP levels may be considered as indicators of response to 
therapy. Trial of therapy may cause delay in the diagnosis of other diseases 
which mimic abdominal tuberculosis e.g. Crohn’s disease, lymphoma, 
malignancy and other opportunistic infections.51,57,58,59,60 
 
Until recently laparotomy was the only available diagnostic procedure to obtain 
adequate tissue to make a definitive diagnosis of abdominal tuberculosis. Many 
patients who present with signs and symptoms of an acute abdomen are 
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subjected to emergency laparotomy. Laparotomy in these patients may result in 
significant associated morbidity. It is important to avoid emergency surgery in 
patients without radiologic or clinical evidence of free perforation or disseminated 
peritonitis and in immunocompromised patients with significant co-morbidities. 
Although elective laparotomy does not carry an unduly high mortality rate, in 
emergency laparotomy mortality rate can be as high as 60%.17 The most 
significant complications of laparotomy in patients with abdominal tuberculosis 
are anastomotic leak and fistula. It has been reported that enterolysis is the main 
cause of fistula formation and it is concluded that when a surgeon encounters 
tuberculosis at laparotomy, it would be advisable to avoid any enterolysis and to 
confine the procedure in taking specimens for microbiological and 
histopathological examinations, then the incision would be closed and the patient 
put on appropriate anti-TB medications.61 
 




Diagnostic peritoneoscopy with a direct optic scope was used in the 1960’s in 
patients with tuberculous peritonitis to obtain peritoneal biopsy for microbiological 
or histological examination. Peritoneal biopsy gives a better diagnostic value than 




Blind percutaneous peritoneal biopsy used to be under taken with local 
anaesthesia with varying degrees of success. Peritoneal biopsy was first 
performed by Donohue in 1959 using Vim Silverman needle and later Abrams 
and Cope needles were used.62,63 There are several other small series of 
peritoneal biopsy in the 60’s, 70’s and 80’s.57,64,65  The procedure carries a high 
risk of complications like bowel perforation, bleeding, and even death.66,67,68 The 
main contraindication to blind percutaneous peritoneal biopsy is the absence of 
ascites. The role of blind percutaneous biopsy is limited in the cases of plastic 
(dry) type of abdominal tuberculosis which currently predominate.18,62,69 
 
The difficulty in confirming the diagnosis, the considerable morbidity and mortality 
associated with formal laparotomy in patients with abdominal tuberculosis and 
HIV co-infection, and the reluctance to embark on poorly defined empirical 
therapy have generated interest in the use of laparoscopy to obtain specimens 
for histological and microbiological assessment.17,56,61 The advent of laparoscopy 
has allowed surgeons to visually inspect the abdominal cavity and take biopsies 
with minimal morbidity. Laparoscopy as an aid to diagnosis is well established in 
the management of both chronic and acute abdominal pain. There have been 
interests expressed in the use of laparoscopy to establish the diagnosis of 
abdominal tuberculosis.21,69,70,71,72,73 Table 2 shows the different laparoscopic 





Table 2: Different laparoscopic series with their yields.  




HIV+ Diagnostic yield 
(%)  
Mohamed70 2004-2008 13 100 not stated  85 
Meshikhes73 1992-2008 20 100 not stated  75 
Krishnan71  1999-2005 41 70 not stated  80 
Al-Mulhim21 1995-2002 21 67 none 81 
Rai72 1995-2001 25 32 not stated  92 
Mimica69 1977-1987 32 75 not stated  85 
 
The risk involved with laparoscopy is low but there is a definite incidence of 
complications which may be significant. Most of the complications associated 
with laparoscopy involve iatrogenic injury to major vessels or to hollow viscera. 
With modern techniques to safely induce a pneumoperitoneum and to safely 
introduce operative ports the risk is less than 0.05%.66 Patients undergoing 
routine laparoscopic surgery face the same risk.  The patient will also have to 
undergo a general anaesthetic. Once again the risks associated with modern 
general anaesthesia are extremely low. From retrospective studies it has been 
postulated that in patients suspected to have abdominal tuberculosis without 
evidence of extra-abdominal disease, early laparoscopy may be useful to 
establish a histological diagnosis with acceptably low morbidity.71 Although there 
are some publications of retrospective studies about the role of laparoscopy to 
establish the diagnosis of abdominal tuberculosis, there is no prospective 
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study.74,75,76 However, locally it was found that the use of laparoscopy in the 
diagnostic work up of suspected abdominal tuberculosis was poor and 
underutilized.17 Establishing a dedicated team that will aggressively pursue a 
diagnosis of abdominal tuberculosis with laparoscopy is an attractive concept at 
a busy hospital in South Africa with high incidence tuberculosis and HIV infection. 
This will hopefully improve patient care and allow us to establish the diagnostic 

















Hypothesis to be tested 
Laparoscopy is a minimally invasive procedure which will enable a definitive 
diagnosis of abdominal tuberculosis to be established in patients with clinically 
suspected but microbiologically or histologically unconfirmed abdominal 
tuberculosis. These patients would be eligible for empiric anti-tuberculosis 


















Aims of the study 
 
 
This study aimed to review several objectives in light of the HIV-tuberculosis co-
infection pandemic in diagnosing abdominal tuberculosis: 
1) To quantify and establish the role of diagnostic laparoscopy in the work up 
of patients with suspected abdominal tuberculosis. 
2) To establish the gross laparoscopic features of abdominal tuberculosis. 
3) To assess the capability of laparoscopy to provide adequate 
microbiological and histological specimens for analysis. 


















A prospective clinical audit of the use of diagnostic laparoscopy in patients with 
suspected abdominal tuberculosis was conducted. The study has been approved 
by the Biomedical Research Ethics Committee (BREC) of the University of Kwa-
Zulu Natal. The study was undertaken at Edendale Hospital in Pietermaritzburg. 
All patients with clinically suspected but histologically or microbiologically 
unconfirmed abdominal tuberculosis were referred to the investigating team.  The 
investigating team consisted of a general surgeon and an infectious disease 
physician. The patients then were jointly assessed by the investigating team. If a 
definitive diagnosis of extra abdominal tuberculosis could be achieved by another 
procedure e.g. sputum analysis, peripheral lymph node biopsy or fluid or lymph 
node aspiration; the patients were commenced on anti-tuberculosis treatment 
and excluded from this study cohort.  
 
In order to maximize the diagnosis of extra abdominal tuberculosis, all study 
participants also had: 
 Induced sputum or tissue aspirate (if any) for tuberculosis  culture 
 Microbiological blood culture 
 Pre-operative serum CRP level 
 
 The two clinicians reviewed abdominal U/S or CT scans reports if they were 
done. If the clinicians agreed that clinical and radiological features were 
suggestive of abdominal tuberculosis and the histological or microbiological 
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evidence of tuberculosis could not be obtained from any other site then the 
patients were offered a diagnostic laparoscopy.  
 
Informed consents were taken from the patients. Moribund patients who are not 
expected to survive an anaesthetic were excluded from the study. All anaesthetic 
administered at Edendale Hospital are administered by trainees under direct 
consultant supervision. Pre-operative body weight, haemoglobin (Hb) % and 
CRP level were recorded in all patients especially to compare with post-operative 
response to treatment.  
 
All the patients undergoing laparoscopy were started on standard anti-
tuberculosis treatment without delay, whilst awaiting histology report. Positive 
diagnosis of abdominal tuberculosis was considered if there was: typical 
tuberculous granulomata containing Langhan’s giant cells with caseation or non 
caseating necrosis with the demonstration of AFB in the biopsied tissues or the 
isolation of Mycobacterium tuberculosis by culture from the ascitic fluid or 
biopsied tissues. This equates to “Hard criteria” and as such if one can reliably 
establish them then abdominal tuberculosis can be treated correctly. The 
surgeon prospectively followed up each patient enrolled in the study until the 
point at which we have confirmed a diagnosis of tuberculosis and evaluated the 
response of the treatment, which was at the end of eight weeks. If histological or 
microbiological confirmation of abdominal tuberculosis were obtained from 
laparoscopy then the patients were referred for follow- up to the tuberculosis 
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clinic at Edendale Hospital. The data were evaluated to see the diagnostic yield 
of laparoscopy in the form of macroscopic appearance and histological or 
microbiological results and the response to medications in the form of sensitivity 
and specificity.  
 
All participants were to evaluated for tuberculosis treatment response by 
assessment at week 4 and week 8 following laparoscopy. Therapeutic response 
was considered if there were at least two or more of the following criteria present: 
weight gain ≥5%, haemoglobin increase ≥1 gm%, 60% reduction in CRP, and at 
least half of the symptoms were much better or resolved, including assessment 
of adherence to tuberculosis treatment using the TB clinic “Green Card” were 
evaluated. All the patients had repeat abdominal U/S at follow up to compare the 
findings with the preoperative U/S reports. 
 
Inclusions criteria: 
In essence there were two broad groups of patients who were considered for 
laparoscopy:  
1) Those with abdominal pain with mild peritonism and features compatible 
with HIV disease (or known to be HIV sero-positive) and a history of 
weight loss with drenching sweats for more than two weeks (dry type). 
2) Those with ascites and features compatible with HIV disease (or known 
HIV sero-positive) and history of weight loss with drenching sweats for 




The patients were excluded from the study in the case of: 
1) Moribund patients not fit for anaesthetic. 
2) Patients with histologically or microbiologically confirmed TB abdomen 
from laparotomy for other reasons or ascitic fluid examinations 
3) Informed consent not obtained 





















Laparoscopy was done under general anaesthesia in all patients. The first 10 
mm trocar was introduced in the subumblical region under direct vision using 
visiport in most of the patients to avoid bowel injuries due to adhesions. Verese 
needle was used in only a few cases to insufflate the peritoneal cavity before 
inserting the trocar. A second 5 mm trocar was introduced under direct vision in 
the suprapubic region. A third 5mm or 10 mm trocar was introduced under direct 
vision according to the abnormalities found; most of the cases in the left iliac 
fossa. In most of the cases the abnormalities were found around the ileo-caecal 
region and were possible to biopsy with these three ports. Whole abdominal 
cavity was inspected: if there was any free fluid, it was aspirated and sent for 
microbiological examination, any abnormal looking tissues e.g. enlarged lymph 
nodes, mass, omentum, peritoneum or liver tissues were biopsied and sent for 
histological examinations. Due to a persistent logistic problem with the 
processing and delivery of tissue specimens for tuberculosis culture, only three 
specimens were deemed suitable for culture and hence no analysis of this 
technique was carried out. If the macroscopic feature was not suggestive of 







Assessing diagnostic accuracy 
In assessing the diagnostic accuracy of a test or a group of tests using sensitivity 
and specificity as in this study, the gold standard definition of abdominal 
tuberculosis is key to defining the true positives. We appreciate that there are 
significant advances in diagnostic tests in pulmonary tuberculosis and in the 
diagnosis of disseminated tuberculosis, which have been discussed in the 
introduction. However the possibility of dual diagnosis of tuberculosis and 
another pathology led us not to focus purely on the diagnosis of tuberculosis but 
on the establishment of the diagnosis of abdominal tuberculosis. This was 
because we also wanted to establish if there was an alternate or metachronous 
diagnosis which would require specific therapy. Therefore our study focused on 
abdominal tissue and fluid sampling. We therefore chose the three-criteria stated 















Statistical evaluation of data entailed sensitivity (Se), specificity (Sp), positive 
predictive value (PPV) and negative predictive value (NPV) analysis. The “gold 
standard” for the diagnosis of abdominal tuberculosis was (1) presence of AFB in 
histological specimens, (2) presence of caseating granulomas in histological 
specimens and (3) TB culture. 
 
In the case of quantitative data, means and 95% confidence interval (95% CI) 
were reported around sample estimates. MS Excel and Epicalc 2000 (Joe 



















From January 2008 to June 2010 a total of 190 patients were referred to us with 
a provisional diagnosis of abdominal tuberculosis and no hard evidence of 
tuberculosis at a site other than the abdomen e.g. negative sputum for AFB, no 
positive culture from any aspirate. The mean age of the whole group was 33 
years (95% CI 31- 34 years). 94 patients were male and 96 were female. The 
patients were divided into three groups: Group A- laparoscopy, Group B- 
laparotomy, Group C- no surgical intervention. Figure 1 shows the distribution of 
all the patients in the study. 
 
 








2.1 Group A: Laparoscopy 
 
 
Eighty one patients had diagnostic laparoscopy, 34 of them were male and 47 
were female (male: female=1:1.38), mean age was 33 years (95% CI 31- 36 
years). Only two patients were Indian origin and the rest were African. Sixty two 
patients were HIV positive (77%); only 10 of them had known CD4 counts and 
the mean counts were 138 (95% CI 57- 210) and 16 patients were on anti-
retroviral therapies, six patients were HIV negative (7%) and 13 had an unknown 
HIV status (16%) because they declined HIV testing.  
 
2.1.1 Duration of symptoms and hospital stays: 
 
The mean duration of symptoms was 41 days (95% CI 31- 51 days) prior to the 
hospital admission and the mean duration of hospital stay was 11 days (95% CI 
10- 13 days). 
 
2.1.2 Clinical presentation: 
 
The most common clinical features were abdominal pain, abdominal distension, 
lymphadenopathy, night sweats and weight loss. Preoperative body weight were 
recorded in the patients. The mean body weight was 55 kg (95% CI 53- 58 kg). 





Table 3: Clinical presentation of 81 patients. 
Clinical features Numbers  Percentage (%)* 
Abdominal pain 81 100 
Weight loss 69 85 
Night sweats 61 75 
Lymphadenopathy  52 64 
Abdominal distension 22 27 
Low grade fever  19 24 
Vomiting 18 22 
Previous lungs TB 18 22 
Constipation 8 10 
Diarrhoea 4 5 
Ascites 2 2 












2.1.3 Preoperative investigations: 
 
 
2.1.3.1 Haemoglobin (Hb) %: 
Hb levels were checked in all the patients. The mean Hb was 9.69 gm% (95% CI 
9.22- 10.14 gm%). Nineteen patients (23%) had Hb level less than 8 gm%.  
 
2.1.3.2 White Cells Counts (WCC): 
WCCs were checked in all the patients. The mean WCC was 8.62 x109/L (95% 
CI 7.56- 9.68 x 109/L). Most of the patients (63%) had normal WCC (normal 
count is 4-11 x 109/L).  
 
2.1.3.3 Neutrophils: 
Neutrophils counts were checked in all the patients. The mean neutrophil count 
was 72.22% (95% CI 69.17- 75.26%). Only one patient (1%) had neutropenia, 33 
patients (41%) had neutrophilia and 47 patients (58%) had normal neutrophil 
count (normal: 40-75%). 
 
2.1.3.4 Lymphocytes:  
Lymphocytes counts were checked in all the patients. The mean lymphocytes 
count was 17.6% (95% CI 15.36- 19.83%). There was no patient with 
lymphocytosis, 41 patients (51%) had lymphopenia and 40 patients (49%) had 




2.1.3.5 Chest X-Ray (CXR): 
CXR were done in all patients but it was suggestive of tuberculosis in only ten 
patients (12%) though sputum cultures were negative in all of 10 patients. Most 
of the patients had non-productive cough with nonspecific pulmonary infiltrates. 
Sputum cultures were performed only in patients with CXR suggestive of 
tuberculosis or in patients with associated cough and all cultures were negative 
for tuberculosis.  
 
2.1.3.6 U/S abdomen: 
U/S abdomen were done in 81 patients and all patients had evidence suggestive 
of abdominal tuberculosis, but histology/culture results were positive for 
tuberculosis in 55 patients (68%) and no specimen was taken from one patient. 
Sonographic features were retroperitoneal lymphadenopathy (75), free fluid (11), 
complex ascites (17), thickened small bowel loops (14), retroperitoneal 
abscesses (3), and hypo-echoic/ necrotic echo pattern of the liver and spleen (3).   
 
2.1.3.7 CT scan abdomen: 
CT abdomen was done in 40 patients; 36 of them were suggestive of abdominal 
tuberculosis and four were not. Features suggestive of TB were mesenteric 
lymphadenopathy (38), thickened small bowel wall (12), hypodensity of liver and 
spleen (3), free fluid (17), and mesenteric stranding (10). Only 19 of them had 
positive (48%) histology for tuberculosis and 21 were negative (52%). The 
sensitivity and specificity of CT scan are 95% (95% CI 72- 100%) and 14% (95% 
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CI 4- 37%) respectively.  The positive predictive value and negative predictive 
value of CT scan was 50% (95% CI 33- 67%) and 75% (95% CI 22- 99%) 
respectively. Figures 2-5 are showing CT scan findings in different patients. 
 
Figure 2: CT scan showing enlarged retroperitoneal lymph nodes (arrow) with central area 




Figure 3: CT scan showing enlarged retroperitoneal lymph nodes (arrow), histology was 





Figure 4:  CT scan showing enlarged retroperitoneal lymph nodes (arrow), but no gland 







Figure 5: CT scan showing enlarged mesenteric lymph nodes (thin arrow) and thickened 





Thirty five patients had ESR done and the mean ESR was 89 (13-153) mm in 1st 
hour. Only three patients (9%) had normal ESR (less than 20) with 95% CI 2.24- 
24.19 and 32 had high ESR (91%) with 95% CI 75.81- 97.76. Twenty two 
patients had positive histology/culture for tuberculosis (69%) of the 32 patients 
with high ESR. The sensitivity and specificity of ESR are 95% (95% CI 75- 100%) 
and 17% (95% CI 3- 49%) respectively. The positive predictive value and 
negative predictive value of ESR are 68% (95% CI 49- 83%) and 67% (95% CI 




CRP was done in 24 patients and the mean CRP was 68 (5-128) mg/L. Fourteen 
patients had positive (58%) histology/ culture for tuberculosis, nine patients had 
negative histology (38%) and no specimen was taken from one patient (4%). 
CRP was normal (less than 10 mg/L) in four patients (17%) with 95% CI 5.48- 
38.19 and high in 20 patients (83%) with 95% CI 61.81- 94.52. Eleven patients 
had positive histology/ culture for tuberculosis (55%) of the 20 patients with high 
CRP. The sensitivity and specificity of CRP are 79% (95% CI 49- 94%) and 11% 
(95% CI 1- 49%) respectively. The positive predictive value and negative 
predictive value of CRP are 58% (95% CI 34- 79%) and 25% (95% CI 1-78%) 
respectively.  
 
2.1.3.10 Blood culture: 
Blood cultures for tuberculosis were done in 51 patients. Thirteen (25%) of them 
had positive culture for tuberculosis and 38 (75%) were negative. The sensitivity 
and specificity of blood culture are 38% (95% CI 21- 58%) and 91% (95% CI 69- 
98%) respectively. The positive predictive value and negative predictive value of 
blood culture are 85% (95% CI 54- 97%) and 53% (95% CI 36- 69%) 
respectively. Unfortunately it took 6-8 weeks to get the culture results back and it 






Table 4 is showing the diagnostic yields of preoperative investigations. 
Table 4: Diagnostic yields of pre-operative investigations. 














ESR 35 (43) 22 69 95 17 68 67 
CRP 24 (30) 14 58 79 11 58 25 
CT scan 40 (49) 19 48 95 14 50 75 
Blood culture 51 (63) 13 25 38 91 85 53 
PPV= positive predictive value, NPV= negative predictive value 
*Percent rounded to the nearest integer 
 
The sensitivity, specificity, PPV and NPV calculations were based on the number 




Upper gastrointestinal (GI) endoscopies were done in 10 (12%) patients and 
colonoscopies were done in nine (11%) patients, but none yielded any specific 
diagnosis.  
 
2.1.3.12 Contrast studies: 
Two patients (2%) had barium enema and three patients (4%) had upper GI 








The typical appearance of abdominal tuberculosis is of ascites with multiple small 
deposits (tubercles) of about 0.5 cm in diameter adhering to the peritoneum and 
bowel walls and omentum, or there may be thin, filmy multiple white adhesions 
attaching the peritoneum to the bowel, omentum and liver or a deep abdominal 
mass from the involved mesenteric lymph nodes or thick oedematous omentum 
(omental cake). 
 
3.1 Lymph nodes: 
Mesenteric lymph nodes were biopsied from 56 patients (70%) and 43 had 
positive (77%) histology for tuberculosis. Thirteen lymph nodes (23%) were 
negative for tuberculosis and 24 patients (30%) did not have any lymph node, no 
specimen was taken from one patient. Amongst the 43 histology positive patients 
35 (81%) had caseating granuloma and eight had non-caseating granuloma 
(19%), and 24 amongst all of them (56%) had acid fast bacilli (AFB) positive. 
Amongst the 13 histology negative patients, 10 had nonspecific chronic 
inflammation with reactive lymph nodes (three had sinus histiocytosis), two had 
other diagnosis (adenocarcinoma and lymphoma) and one did not show any 
pathology.  
 
The sensitivity and specificity of lymph nodes are 83% (95% CI 69- 91%) and 
54% (95% CI 34- 72%) respectively. The positive predictive value and negative 
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predictive value of lymph nodes are 77% (95% CI 63- 87%) and 63% (95% CI 
41- 80%) respectively. Figure 6 is showing mesenteric lymph node with pus. 
 
 











3.2 Ascitic fluid culture: 
Small amounts of ascitic fluid was aspirated and sent for culture from 46 patients 
(58%) and ascitic fluid was absent in other 34 patients (42%). Sixteen of them 
were positive (35%) for tuberculosis culture and 30 (65%) were negative. The 
correlation has been established between the ascitic fluid culture and histology 
results. It has been found that 13 patients had both fluid culture and histology 
positive, three patients had fluid culture positive but histology negative, 15 
patients had fluid culture negative but histology positive, and 15 patients had 
both fluid culture and histology negative. The sensitivity and specificity of ascitic 
fluid culture are 46% (95% CI 28- 66%) and 83% (95% CI 58- 96%) respectively. 
The positive predictive value and negative predictive value of ascitic fluid culture 
are 81% (95% CI 54- 95%) and 50% (95% CI 32- 68%) respectively.  
 
Only two patients had drug resistant tuberculosis: one was resistant to Isoniazid 
(INH) and the other was resistant all drugs except INH and Rifampicin. Figure 7 





Figure 7: Straw coloured pelvic fluid 
 
3.3 Omentum:  
Forty one specimens (51%) were taken from omentum and sent for histological 
examination; 15 of them were positive (37%) for tuberculosis and 26 were 
negative (63%). Amongst the 15 positive patients 12 had caseating granuloma 
(80%) and three had non-caseating granuloma (20%), and only five amongst all 
of them (33%) had AFB positive. Amongst the 26 histology negative patients, 12 
had nonspecific chronic inflammation, one had acute inflammation (the patient 
had bowel perforation), three had diagnosis other than tuberculosis (3-
adenocarcinoma), and ten had no pathology found.  
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The sensitivity and specificity of omentum histology are 61% (95% CI 39- 80%) 
and 94% (95% CI 71- 100%) respectively. The positive predictive value and 
negative predictive value of omentum are 93% (95% CI 66- 100%) and 65% 












3.4 Tubercles:  
Peritoneal/ omental deposits (tubercles) were present and sent for histological 
examination in 20 patients (25%) and there was no deposit in the other 60 
patients (75%); 16 of them were positive (80%) for tuberculosis and four (20%) 
were negative. Amongst the 16 positive patients 13 had caseating granuloma 
(81%) and three had non-caseating granuloma (19%), and only six amongst all of 
them (37%) had AFB positive. Amongst the four negative patients, two had 
diagnosis other than tuberculosis (2-adenocarcinoma) and two had nonspecific 
chronic inflammation. 
 
No specimen was taken from one patient. The sensitivity and specificity of 
tubercles are 31% (95% CI 19- 45%) and 86% (95% CI 66- 95%) respectively. 
The positive predictive value and negative predictive value of tubercles are 80% 
(95% CI 56- 93%) and 40% (95% CI 28- 53%) respectively. Figure 9 is showing 





Figure 9: Multiple tubercles over the Ileo-caecal region 
 
3.5 Peritoneum in the absence of tubercles:  
Twenty five specimens (31%) were taken from peritoneum and sent for 
histological examination; nine of them were positive (36%) for tuberculosis and 
16 were negative (64%). Amongst the nine positive patients six had caseating 
granuloma (67%) and three had non-caseating granuloma (33%), and only one 
(11%) amongst all of them had AFB positive. Amongst the 16 negative patients, 
three had nonspecific chronic inflammation, one had acute inflammation and 12 




The sensitivity and specificity of peritoneal tissue histology are 47% (95% CI 22- 
73%) and 80% (95% CI 44- 96%) respectively. The positive predictive value and 
negative predictive value of peritoneum are 78% (95% CI 40- 96%) and 50% 
(95% CI 26- 74%) respectively.  
 
3.6 Abdominal/ retroperitoneal mass: 
Intra-abdominal or retroperitoneal masses were present and biopsied from 17 
patients (21%); histology of masses were positive for tuberculosis in 14 (82%) 
and negative in three patients (18%). Amongst the 14 positive patients 12 had 
caseating granuloma (86%) and two had non-caseating granuloma (14%), and 
eight amongst all of them (57%) had AFB positive. 
 
No specimen was taken from one patient. The sensitivity and specificity of 
masses are 27% (95% CI 16- 41%) and 89% (95% CI 71-97%) respectively. The 
positive predictive value and negative predictive value masses are 82% (95% CI 
56- 95%) and 40% (95% CI 28- 53%) respectively.  
 
3.7 Appendix: 
Five appendicectomies (6%) were done along with other tissues for histology and 
all of them were negative for tuberculosis. Three of them showed features of 
acute appendicitis with no other tissues positive for tuberculosis in these three 
patients, and final diagnosis was acute appendicitis. In one patient appendix 
specimen showed acute inflammation, but positive histology for tuberculosis in 
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lymph node. The other appendix specimen was normal, but positive histology for 
tuberculosis in lymph node.  
 
3.8 Liver biopsy: 
Three liver biopsies (4%) were done during laparoscopy. One was positive for 
tuberculosis showing non-caseating granuloma and also was positive for 
tuberculosis in other tissues, one showed features of cholestasis but was 
negative for tuberculosis in other tissues, and the other one was normal. 
 
3.9 Cholecystectomy: 
Four cholecystectomies (5%) were done along with other tissue biopsies. All four 
gall bladder specimens showed features of acute cholecystitis with cholelithiasis, 
but no evidence of tuberculosis. All of these patients had positive histology for 
tuberculosis in other tissues. All these patients presented with biliary colic along 
with constitutional symptoms. U/S examination confirmed the presence of gall 
stones and they were planned for cholecystectomy and diagnostic laparoscopy at 
the same time. 
 
During laparoscopy a total of 217 specimens were collected from 80 patients for 
histological and microbiological examinations and no specimen was taken from 





Table 5: The results of laparoscopic specimens. 














Mass 17 (21) 14 82 27 89 82 40 
Tubercles 20 (25) 16 80 31 86 80 40 
Lymph nodes 56 (70) 43 77 83 54 77 63 
Omentum 41 (51) 15 37 61 94 93 65 
Peritoneum 25 (31) 9 36 47 80 78 50 
Ascitic fluid 46 (58) 16 35 46 83 81 50 
Liver biopsy 3 (4) 1 33 N/A N/A N/A N/A 
Appendix  5 (6) Nil Nil N/A N/A N/A N/A 
Gall bladder 4 (5) Nil Nil N/A N/A N/A N/A 
Total  217 114 53     
PPV= Positive Predictive Value, NPV= Negative Predictive Value  
*Percent rounded to the nearest integer 
 
The sensitivity, specificity, PPV and NPV calculations were based on the number 
who had the sample taken, are not on the total number (81) undergoing 
laparoscopy. 
 
114 specimens taken from different sites were positive for tuberculosis either on 
histological or microbiological examinations.  
 
Table 6 (in the appendix) showing the breakdown of alternate diagnosis and 




Total laparoscopic specimens (217) – ascitic fluid specimens (46) = total 
specimens (171) sent for histological examination. Table 7 shows the histology 
results of 171 specimens.
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Taken  + 
Lymph node 56 43 35 (63) 8 (14) 24 (43) 10 (18) --- 1 (2) 2 (4) 
Omentum 41 15 12 (29) 3 (7) 5 (12) 12 (29) 1 (2) 10 (24) 3 (7) 
Peritoneum  25 9 6 (24) 3 (12) 1 (4) 3 (12) 1 (4) 12 (48) --- 
Tubercles  20 16 13 (65) 3 (15) 6 (30) 2 (10) --- --- 2 (10) 
Mass  17 14 12 (71) 2 (12) 8 (47) 2 (12) --- --- 1 (6) 
Appendix  5 --- --- --- --- --- 4 (80) 1 (20) --- 
Gall bladder 4 --- --- --- --- --- 4 (100) --- --- 
Liver tissue 3 1 --- 1 (33) --- --- --- 1 (33) 1 (33) 
Total  171 98 78 (46) 20 (12) 44 (26) 29 (17) 10 (6) 25 (15) 9 (5) 
 
*Percent rounded to the nearest integer 
The percentage calculations are based on the percentage of overall number of specimens taken.
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Table 8 shows the overall histology results of 171 specimens. 
 
Table 8: Overall histology results of 171 specimens. 
Tuberculosis  Findings Number % 
Positive: 98 
AFB+: 44 (45%) 
Caseating granuloma 78 46 
Non caseating granuloma 20 12 
Negative: 73  Chronic inflammation 29 17 
Acute inflammation 10 6 
No pathology 25 14 
Other diagnosis 9 5 
Total  171 100 
*Percent rounded to the nearest integer 
 
Due to the overlapping of different results from the various specimens from the 
same patient, the overall result was: 15 had non-specific chronic inflammations, 
one had no pathology found. Ten patients with acute inflammations: four had 
acute appendicitis (no tuberculosis in any specimen), four had acute cholecystitis 
(all four had tuberculosis in other specimens), one had non-specific bowel 






Amongst the 81 patients, 20 had non-specific chronic inflammation and 15 had 
no pathology in different specimens. The rest of the patients had positive 
tuberculosis in various specimens except one patient, from whom no specimen 
was taken. Due to the overlapping of various specimens from the same patient, a 
total of 15 patients had non-specific chronic inflammation and one patient had no 
pathology found. The patients in the table 9 (in the appendix) with shaded areas 
(16) had neither tuberculosis nor any other diagnosis. 
 
 
Table 10 (in the appendix) is showing the breakdown of all tuberculosis positive 
results from histology, blood and ascitic fluid culture.  
 
 
Fifty two patients had histology positive for tuberculosis. Three patients had 
histology negative but blood/ ascitic fluid culture positive, showed in shaded 
areas in the table 10 (in the appendix). Total (52+3) 55 patients had positive 
tuberculosis findings. Twenty six patients were negative for tuberculosis but nine 
of them had alternate diagnosis and no specimen was taken from one patient. 
The histology, blood culture and ascitic fluid culture were all negative for 
tuberculosis in 16 patients, but it showed non-specific chronic inflammation in 15 
and no pathology was found in one patient. The histology, blood culture and 
ascitic fluid culture were all positive in six patients. Sensitivity and specificity of 
these couldn’t be established because the numbers of patients are not the same 




Total 217 specimens were taken from 81 patients for histological and 
microbiological examinations. Figure 10 is showing the breakdown of 





Figure 10: Tuberculosis positive result according to the number of 
specimens positive    
 
Total nine patients (11%) had diagnosis other than tuberculosis. Of these nine 
patients; three had adenocarcinoma, three appendicitis, one lymphoma, one 
portal hypertension and one non-specific bowel perforation. Three patients had 
adenocarcinoma from multiple specimens e.g. lymph node, omentum, tubercle 
and mass; all other diagnosis were made from single specimen (lymph node, 
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appendix, liver and bowel tissue). Six of these nine patients were HIV positive 
(67%), two were unknown (22%) and one was negative (11%). Despite the 
negative result for tuberculosis; four had high ESR (44%), three had high CRP 
(33%) and six had suggestive tuberculosis findings in CT scan (67%). 
 
 
Twenty six patients (32%) were negative for tuberculosis (15 non-specific chronic 
inflammation, 1 no pathology, 9 other diagnosis, 1 no specimen was taken). 
Table 11 (in the appendix) is showing the breakdown of these 26 patients. Of 
these 26 tuberculosis negative patients, 18 were HIV positive (69%), three were 
unknown (12%), and five were negative (19%). Despite the negative result for 
tuberculosis; 10 had high ESR (38%), eight had high CRP (31%) and 17 had 
suggestive tuberculosis findings in CT scan (65%). 
 
Sixteen patients (20%) were negative for tuberculosis with no other diagnosis (15 
with non-specific chronic inflammation and one with no pathology) and these 16 
patients were considered true negatives for tuberculosis. Table 12 (in the 
appendix) is showing the breakdown of 16 patients who are tuberculosis negative 
with no other diagnosis. Eleven of these 16 patients were HIV positive (69%), 
one was unknown (6%) and four were negative (25%). Despite the negative 
result for tuberculosis; five had high ESR (31%), four had high CRP (25%) and 
















A total nine patients (11%) had conversion to laparotomies for various reasons 
mentioned in table 13; two of them had laparotomies on a later occasion due to 
peritonitis, not during laparoscopy. There was no death related to conversion to 
laparotomy. Table 13 is showing the breakdown of nine patients who had 
conversion to laparotomies. 
 
Table 13: Conversion to laparotomy. 
No. Age Sex Reason for conversion Histology HIV 
1 23 F Technical: due to laparoscope TB Unknown 
2 32 M Bowel perforation during access TB + 
3 32 F Technical: due to laparoscope TB + 
4 25 M Bowel perforation during access Adeno-carcinoma + 
5 18 M Adhesions Non-specific bowel 
perforation 
+ 
6 35 F Bleeding TB Unknown 
7 27 M Bleeding TB Unknown 
8 34 F Adhesions TB + 











A total nine patients (11%) died during the two months follow up post surgery. All 
of these patients were HIV positive. Four patients died in our hospital. The 
diagnoses of these four were adenocarcinoma (1), lymphoma (1), non-specific 
bowel perforation (1), chronic inflammation (1), and the cause of death were 
advanced cancer (2), abdominal sepsis (1), and advanced AIDS (1). Five 
patients died in the local hospital after discharged from us and the cause of death 



















Follow up of our patients was very poor.  We followed the patient up to two 
months post laparoscopy.  Figure 12 is showing the follow up patients.  
 
 
 Figure 12: Follow up of 81 patients. 
 
Nine patients died (11%) during that two months period, the remaining 72 
patients (89%) were followed up. Only six patients (8%) came for review, all of 
them had positive diagnosis of tuberculosis and all of them improved 
symptomatically with anti TB medications. Repeat abdominal U/S, Hb%, CRP 
were done and body weight were taken in all six patients and a trend of 




In the remaining patients telephonic follow up was attempted. Only 25 patients 
(35%) could be contacted.   In the rest there was no response from the contact 
numbers they provided. Of these 25 patients, 15 had positive tuberculosis 
diagnosis, seven had negative diagnosis and three had other diagnosis (portal 
hypertension, adenocarcinoma and appendicitis). All 25 patients reported 




















4 Group B: Laparotomy 
 
 
During the study period another forty nine patients were admitted with acute 
abdominal condition and had emergency laparotomy for various indications. All 
49 patients had positive histological diagnosis of abdominal tuberculosis. Twenty 
five were male, 24 female and the mean age was 32 years (95% CI 29- 36 
years). Thirty nine were HIV positive (80%) and HIV status of the others were 
unknown or negative. 
 
Only six patients had a prior CT abdomen. Twelve patients presented with 
obstruction (24%), nine with perforation (18%) and 28 with peritonitis without free 
air (57%). Intra-operative findings were: frozen abdomen in 10 (20%), bowel 
perforations in 13 (27), enlarged lymph nodes and ileo-caecal mass in 19 (3%) 
and obstructed small bowel in seven patients (14%). Eleven patients (22%) had 
small bowel resection and eight patients (16%) had right hemicolectomies. 
Eighteen patients (37%) ended up with stomas (16 ileostomies and two 
colostomies) and only two had primary anastomoses. Fourteen patients (29%) 
had relaparotomies and 17 patients (35%) were admitted to ICU. Twenty three 
patients (47%) required blood transfusion and 15 patients (31%) required total 
parenteral nutrition. Three patients developed enterocutaneous fistula and five 
patients were discharged with ventral hernia. Nineteen patients died (39%) of 




5 Group C: No surgical intervention 
 
 
Another 60 patients were also evaluated for the diagnosis of abdominal 
tuberculosis on the basis of clinical features and radiological findings. Thirty five 
were male, 25 female and the mean age was 32 years (95% CI 30- 34 years). All 
of them were HIV positive. Twenty six patients died (43%) in the hospital during 
the evaluation period before the diagnostic laparoscopy, and the rest (57%) were 
unfit for anaesthetic for diagnostic laparoscopy. This group of patients was not 



















It has been established that the incidence of all tuberculosis, including   
abdominal tuberculosis is rising in South Africa and the diagnosis is still difficult. 
This study was conducted at Edendale Hospital, Pietermaritzburg a 860-bed 
district and regional hospital in a semi-urban area in the province of Kwa-Zulu 
Natal, South Africa which serves a mainly ethnic African population of 1.6 million, 
and a referral centre for tuberculosis patients from local clinics. The number of 
patients with abdominal tuberculosis has been increasing. Clarke et al17 
published a series of 67 patients accumulated  over 18 months from July 2003 to 
January 2005 at Addington hospital in the same province with a similar 
catchment population, whereas we had 190 patients over 30 months period from 
January 2008 to June 2010. 
 
It is therefore essential that the clinicians consider tuberculosis in the evaluation 
of abdominal pain, ascites, obstruction, or peritonitis if diagnosis at autopsy is to 
be avoided.67 The mortality of tuberculosis peritonitis is 47- 49% if untreated, 
although it can be less than 5% with treatment, several studies report a mortality 
of up to 60% mainly because of delayed or missed diagnosis.29,66 To avoid any 
delay or missed diagnosis we wished to look at the utility  of diagnostic 
laparoscopy in abdominal tuberculosis. Although the concept of diagnostic 
laparoscopy in tuberculosis is not new,65,66 the patients profile, clinical 
presentations, equipment and method used at present are completely different 
from that of the past. Historically peritoneal biopsy or peritoneoscopy used to be 
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done under local anaesthetics with a limited view of the abdominal cavity and 
higher complication rates, whereas at present laparoscopy is performed under 
general anaesthetics with better intra-operative views and less complication 
rates.68,77  The clinical profile of our patients are very  different from the patients 
in the past. The majority of our patients are HIV positive (77%) with dry (plastic 
type) abdominal tuberculosis, in comparison the patients  from earlier time 
periods before the HIV epidemic set in the hospital prevalence was considerabley 
lower . The majority had ascites, no HIV disease, but with other risk factors for 
the development of tuberculosis.19,29,68,78,79 
 
6.1 Clinical characteristics: 
The male female ratio is highly variable from equal in the series reported by 
Ramesh et al80 to a male predominance reported in two studies 56,79 and to a  
marked female predominance in the study of  Nafeh et al.78  In  our series the 
male: female ratio of 1:3. The reasons for these variations are unclear. 
 
Total 55 patients had positive diagnosis of tuberculosis (68%) and most of these 
diagnoses were made from lymph nodes histology (77%). HIV disease is 
common in our cohort, 77% of the 81 patients were HIV positive and amongst the 
55 tuberculosis positive patients 80% were HIV positive. Our series is biased due 
to suspected HIV being the entry criteria, however it is interesting to note that  
most of the reported series of abdominal tuberculosis in the literature are either 
HIV negative or not mentioned.78,79,80 Reports  from Zambia81, Nigeria82 and 
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India15 indicate a lesser abdominal tuberculosis and HIV co-infection rate than 
South Africa.11 Ghiya et al15 reported 49% of HIV positive patients are co-infected 
with tuberculosis in Gujarat, India and 50% of all tuberculosis were abdominal 
tuberculosis. Sinkala et al81 reported 73% of medical inpatients in Zambia were 
HIV positive and 71% of them had definite or probable abdominal tuberculosis. 
Iliyasu et al82 reported 10% of HIV positive patients are coinfected with 
tuberculosis in Nigeria and 14% of all tuberculosis were abdominal. Although in 
South Africa approximately 80% of incident tuberculosis cases are HIV 
seropositive, the true incidence of abdominal tuberculosis is not well 
established.11 Clarke et al17 reported a 34% hospital prevalence of HIV in   their 
patients with abdominal tuberculosis however 10% were HIV negative and more 
than 50% of their HIV status was unknown. 
 
The mean duration of symptoms of our patients was 41 days which is similar to 
other series.79 The most common presentation was abdominal pain (100%), 
followed by weight loss (85%) and night sweats (75%) which is more or less 
similar in other series including the gastrointestinal symptoms.78,79 Generalized 
lymphadenopathy was much more common in our series (64%) than the others 
(11% and 39%) most probably due to high prevalence of HIV infection.78,81 Fever 
was less common in our series (24%) than in others (46% to 92%).78,79,80 Ascites 
was present in 94-95% of patients in some of the series in the past18,78 and in 61-
65% of patients in some of the recent series,56,83 in comparison only 2% of our 
patients had clinical evidence of ascites. Many patients in other series had 
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associated risk factors e.g. liver cirrhosis, end stage renal diseases requiring 
peritoneal dialysis, diabetes mellitus, prolonged steroid therapy etc.29,79 
 
6.2 Preoperative investigations: 
Normocytic normochromic anaemia was present in 91% of patients which was 
similar to the rate found by Nafeh et al.78 Nineteen patients (23%) had peri-
operative blood transfusions. 
 
Variations in the white cell counts are difficult to interpret in view of the high HIV 
hospital prevalence and the effect HIV infection has on the lymphocyte count. We 
found that leucocytosis was more common than leucopenia (22% vs 15%) which 
was similar to that reported by Manohar et al18 in the pre HIV era in Durban.  
 
6.3 Imaging: 
The chest radiographs of only ten patients (12.%) were suggestive of 
tuberculosis with pulmonary infiltrates, though sputum cultures were negative in 
all 10 patients; a percentage half of that reported in other series.78,80 
 
U/S abdomen was suggestive of tuberculosis in all patients, but histology/culture 
results were positive in 55 patients. Though the sensitivity of CT scan was high, 
the specificity was very low in our series. In the series presented by Bolukbas et 
al84, the evidence of abdominal tuberculosis e.g. ascites, gut wall thickness, 
lymphadenopathy, abscess, and organomegally were detected in 82% of 
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patients, though all their patients were HIV negative. Caseating lymph nodes with 
hypodense centres and peripheral rim enhancement along with calcification are 
highly suggestive of tuberculosis.43 
 
6.4 ESR/CRP: 
Histology/culture for tuberculosis was positive in 69% of patients with high ESR. 
Three patients had normal ESR, one of whom had tuberculosis. Seventy five 
percent of patients with ESR more than 100 had tuberculosis, and the rest had 
either no tuberculosis or other diagnosis. In patients with ESR less than 100, 
54% of them had tuberculosis. Ten patients with high ESR (31%) had no 
tuberculosis. Four patients with high ESR (12%) had diagnosis other than 
tuberculosis. ESR is an acute phase reactant and the elevated level is neither 
specific nor absolutely accurate test and it is commonly used as an indicator of 
certain underlying diseases e.g. infections, inflammations and malignancies, and 
to monitor the progress and response to therapy. It has been suggested that the 
degree of sensitivity and / or specificity of the ESR becomes more acceptable at 
ESR values of 100 mm/ hour and higher with high correlation with bacterial 
infection, though still not a useful diagnostic test especially in the presence of HIV 
infection.85,86 Though Ukpe et al87 suggested that active tuberculosis is 
associated mostly with very high ESR values (≥ 100 mm/h) irrespective of HIV 
status, Al-Marri et al88 suggested that the ESR value is likely to be of little or no 
diagnostic utility in the diagnosis of tuberculosis especially in the children. 
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Much of the data on CRP as an adjunct in tuberculosis diagnosis relates to 
pulmonary tuberculosis. Though Wilson et al89 described as in high HIV 
prevalence settings, a normal CRP could be a useful test in combination with 
clinical evaluation to rule out tuberculosis; three of our patients with normal CRP 
(75%) had positive histology and eight patients with high CRP (40%) had 
negative histology. Three patients with high CRP (15%) had diagnosis other than 
tuberculosis (malignancies, appendicitis). One patient with high CRP (24 mg/L) 
no specimen was taken. The role of CRP in tuberculosis and HIV co-infection is 
still not well defined. Sage et al90 reported that all patients with pneumocystis 
jirovecii pneumonia, bacterial pneumonia or pulmonary tuberculosis may not 
have an elevated CRP, which suggests that an active respiratory infection cannot 
be excluded among HIV infected patients with respiratory symptoms on the basis 
of a normal CRP value. Noursadeghi et al91 reported that in HIV infected patients 
without intercurrent infection, CRP values may be higher than in the general 
population possibly reflecting a sustained acute phase response as a 
consequence of HIV infection per se. HIV - seropositive patients with community 
acquired pneumonia have significantly higher CRP levels than those with 
pulmonary tuberculosis despite similar clinical and radiological appearances.92 
Chaudhary et al93 reported that symptomatic mild inflammatory disease or HIV 
infection commonly increases CRP concentration mildly and CRP was negatively 





6.5 Blood culture: 
Blood culture was positive for tuberculosis only in 25% of patients. Only in two 
patients blood culture was positive but histology was negative. Da Bouza et al94 
showed that blood culture was positive for tuberculosis in 50% of patients with 
disseminated tuberculosis in AIDS patients, though the sample size was very 
small. Whereas Wilson et al8 showed blood culture was positive for tuberculosis 
in 28% of patients (130 patients), which is similar to our series. 
 
6.6 PCR:  
Though the PCR systems developed so far have shown good levels of sensitivity 
(90-100%) in AFB smear-positive samples,95 and due to the lack of facilities and 
resources we did not perform any PCR test. The newer MTB/RIF test can detect 
tuberculosis in 72% of smear-negative and 98% of smear-positive pulmonary 
tuberculosis, and can identify 97% of rifampicin resistant bacteria in less than two 
hours.96 The biggest limitation of this test is the high cost of the equipment, test 
cartridges and the maintenance of the machines; the cost of each disposable 
test-cartridge is comparable with the per capita annual health expenditure in the 
countries with the highest tuberculosis burdens.97 The role of MTB/RIF test in 








Investigations to assess luminal tuberculosis were performed infrequently, with 
approximately 20% having either an upper GI endoscopy or a colonoscopy and 
less than three percent having a contrast study and none of these investigations 
suggested or proved tuberculosis. Gastrointestinal tuberculosis was reported to 
be 37% - 50% of abdominal tuberculosis in the 70’s and 80’s.16,25 There was no 
patient with documented luminal intestinal tuberculosis in our series and most of 
our patients presented with abdominal lymphadenopathy (70%), which was 
similar to the  series by Clarke et al.17 Ramesh et al80 reported that 44% of 
abdominal tuberculosis in their series was intestinal tuberculosis, though HIV co-
infection was not mentioned in the series. Most of our patients were African 
ethnic origin in whom inflammatory bowel disease, especially Crohn’s disease is 
a very unusual diagnosis. That’s why only a few of our patients went for 
colonoscopy, whereas differentiating Crohn’s disease from tuberculosis  is a 
major issue in the Indian, Colored and White populations. So in areas of South 
Africa where these ethno social groups cluster, colonoscopy plays a major role in 
distinguishing Crohn’s disease from tuberculosis.51 
 
6.8 Laparoscopy: 
Previously mesenteric lymphadenopathy was not the most common findings in 
abdominal tuberculosis. Nafeh et al78 did not have any patients with mesenteric 
lymphadenopathy, while Marks et al98 had 10% and Clarke et al17 had 23% of 
their patients with mesenteric lymphadenopathy. In contrast mesenteric 
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lymphadenopathy was the most common finding in our series and the highest 
number (70%) of our patients had mesenteric lymph nodes biopsied. Mesenteric 
lymph node was the 3rd highest (77%) histology positive and the highest sensitive 
(83%) tissue biopsied.  
 
Though only 2% of our patients had clinical ascites in contrast 90-94% in the 
previous series,78,99 the second highest numbers of specimens in this series  
were taken from ascitic fluid found at laparoscopy. The amount of fluid present 
during laparoscopy varied widely from minimal amount to 200 ml, except in two 
patients where it was about 500 ml and up to 20 ml of specimen was sent for 
tuberculosis culture from each patient. In our series 35% of ascitic fluid 
specimens were positive for tuberculosis culture, in comparison to 23% in series 
by Menzies et al19 and 16% in series by Nafeh et al.78  Three patients had ascitic 
fluid culture positive but no other positive histology from any specimen, though 
two of these patients had positive blood culture as well. 
 
Tubercles were present only in 25% of our patients, whereas Nafeh et al78 had 
58% and Al-Mulhim et al21 had 91% of their patients with tubercles. Though the 
number of specimen was small, the 2nd highest positive result was from the 
tubercles (80%).  
 
Intra abdominal/ retro peritoneal mass were present only in 21% of our patients, 
but the highest positive result (82%) was from the masses. Only three patients 
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had negative results and amongst them one had adenocarcinoma and the other 
two had nonspecific chronic inflammations. 
 
Adhesions were present in 18 patients (22%) in our series which was less than in 
the series by Nafeh et al78 (42%) and Al-Mulhim et al21 (52%). Five of the patients 
with adhesions (6%) were converted to laparotomy in our series and 16% of 
patients were converted to laparotomy due to adhesions in the series by Mimica 
et al.69  
 
The most tuberculosis positive histology specimens are intra / retro peritoneal 
mass (82%), tubercles (80%) and lymph nodes (77%). There was no positive 
histology at all for tuberculosis in appendix or gall bladder specimens. The most 
sensitive specimen is lymph node (83%) and the most specific specimen is 
omentum (94%). The least sensitive and specific specimens are mass (27%) and 
peritoneum (80%) respectively.  
 
Out of 98 tuberculosis positive specimens, 78 of them had caseating granuloma 
(80%), 20 had non-caseating granuloma (20%); with 44 of these specimens 
being positive for AFB (45%). Our findings were little different from that of Nafeh 
et al78, who had caseating granuloma in 34% and non-caseating granuloma in 
56% cases; though more or less similar to that of Al-Mulhim et al21, who had 
caseating granuloma in 67% and non-caseating granuloma in 14% cases, neither 
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of these two studies mentioned about presence of AFB in their specimens and 
Krishnan et al71 had no AFB present in their ascitic fluid. 
 
6.9 Diagnosis other than tuberculosis: 
Nine patients had diagnosis other than tuberculosis (11%) and these nine 
patients would have been started on anti-tuberculosis therapy based on clinical 
and radiological findings, if laparoscopy was not performed. Six of these patients 
were HIV positive (67%), ESR was high in 44%, CRP was high in 33% and CT 
scan was suggestive of tuberculosis in 67% cases. Menzies et al66 reported 8% 
cancers, 43% liver diseases and 37% tuberculosis in their series of laparoscopic 
investigation in patients with ascites. 
 
6.10 Non-specific chronic inflammations: 
Our main concern is 16 patients (20%) who are tuberculosis negative and had no 
other alternative diagnosis. Fifteen of them had non-specific chronic inflammation 
(18%) and one had no pathology (1%). Al-Mulhim et al21 had 19% non-specific 
chronic inflammation, whereas Nafeh et al78 had 3% of their patients with non-
specific chronic inflammation and 7% with unsatisfactory biopsy. 
 
Eleven of these patients were HIV positive (69%), high ESR was in 31%, high 
CRP was in 25% and CT scan was suggestive of tuberculosis in 69% cases. 
Amongst these 16 patients; 12 had lymph node present, two had adhesions and 
two with absent lymph node. Eight patients with lymph node present were HIV 
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positive. It has been seen that most of the HIV positive patients have abdominal 
lymphadenopathy and it is possible to have missed some diagnosis due to 
unable to take adequate biopsy due to adhesions. One patient complicated with 
intra operative bleeding and no specimen was taken from this patient. 
 
All of these 16 patients were started on anti-tuberculosis therapy and two of them 
died during the two-month follow up period. Seven patients were contacted 
telephonically and reported to be doing well on anti-tuberculosis therapy. Other 
seven patients lost in follow up.  
 
6.11 Perioperative complications/ deaths: 
Nine patients (11%) had peri operative complications e.g. bleeding and bowel 
perforation and had to be converted to laparotomy. Most of these laparotomies 
are for bleeding (33%); 22% for adhesions, 22% for bowel perforations and 22% 
for technical difficulties with the instruments. The conversion rate is acceptable in 
our patients due to the nature of the disease. Mimica et al69 reported 16% 
conversion rate to laparotomy due to adhesions and one of these patients had 
perforation of the colon during the insertion of trocar.  
 
 We did not have any complication like wound site fluid leakage, wound sepsis or 
post procedure peritonitis. Krishnan et al71 reported 4% wound sites leakage, 
whereas Menzies et al66 reported 6% wound sites leakage, 3% bacterial 
peritonitis and 2% deaths from complication of laparoscopy. Nine patients died 
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(11%) in our series during the two months follow up period, none of them died 
due to the procedure related complication. All of these nine patients were HIV 
positive. The cause of deaths of five patients who died in the local hospital could 
not be established. Two of these five patients had appendicitis, and the most 
likely cause of death was HIV/ AIDS related disease. 
 
6.12 Laparotomy and Laparoscopy for TB abdomen: 
 
Laparotomy was performed in 74% cases in the 1980’s100, 50% cases in the 
1990’s101 and 26% cases in our series. Complications rate of laparotomy can be 
as high as 80%100, and are associated with high mortality rates of 60%.17 The 
mortality rate of laparotomy was 39% in our series.  
 
 
The trend has been moving away from laparotomy towards minimally invasive 
procedures such as laparoscopic, endoscopic and percutaneous methods to 
obtain tissue samples for diagnosis. Laparotomy should be performed only when 
complications develop or diagnosis remains unclear inspite of these diagnostic 
modalities.102 There were numerous publications with interest in laparoscopy in 
the diagnosis of abdominal tuberculosis, but the biggest problems with these 
publications are: almost all of them are retrospective and small sample size, most 
of their patients had wet (ascitic) type of abdominal tuberculosis and none of the 
patients were HIV positive or not mentioned.21,70,71,72,73 In comparison most of our 




6.13 Follow up: 
We were very disappointed with the level of follow up we achieved in our patients 
as we tried to ensure that they wound return to follow up and continue with the 
supervision of treatment. This is not unique to this study or the province in which 
it was conducted. Clarke et al17 reported only 7% of their patients with abdominal 
tuberculosis completed the 6-month review at a surgical clinic. In a 2005 report 
from Baragwanath Hospital in Soweto over an 8-week period, 1291 patients were 
diagnosed with tuberculosis. Of their cohort 74% had pulmonary tuberculosis, 
80% of those tested for HIV were positive, 19% died in hospital and their follow 
up was poor, only half of the patients referred to tuberculosis clinic attended 
within two weeks (duration of drug supply from the hospital) of referral.103 Follow 
up at antiretroviral therapy (ART) clinic is also poor in South Africa. Dalal et al104 
reported in 2008 from a Johannesburg ART clinic that 16% of their 1631 adult 
patients receiving ART discontinued follow up in a one year period. The reasons 
for abysmal follow up are multifactorial and require analysis and quality 












There were some limitations in our study. Our study population was mainly ethnic 
African and Crohn’s disease was not a diagnostic issue due to its rarity in the 
Africans in comparison to the Indians and White populations in South Africa. 
 
Laparoscopic specimens were not taken from every patient. Only the specimens 
with macroscopic features suggestive of tuberculosis were collected for 
investigations. We did design it to be relative to the situation in most non- 
academic regional hospitals where the findings would then be applicable. It is 
unclear if extending the biopsies to a routine sampling of all accessible tissues 
and including molecular techniques in the analysis of these tissues would further 
enhance the sensitivity and specificity of laparoscopic sampling bank. We 
designed it as above but would we have got a better yield if we had biopsied 
even the “normal tissue”. 
 
It has to be recognized that the sensitivity and specificity analysis is based on a 
gold standard, which is less than ideal. This is because the sampling techniques 
are not a new tests, they are away of establishing the gold standard. However, as 
this was the composite gold standard based on the presence of any of the three 
criteria, we felt this type of analysis was justified. 
 
There was no microbiological result from the tissue samples and only a few blood 
and fluid culture results. Specimens were divided into two parts; one for 
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histological and the other for microbiological examinations. Due to the logistical 
constraints we were unable to retrieve the microbiological results back. Sampling 
of multiple pathological sites has a high yield and reveals alternate diagnosis and 
reduces the number in which a trial of therapy is necessary. 
 
Our biggest limitation of the study is the loss of follow up of the patients. As I 
mentioned earlier due to the poor socio-economic factors we had very few 
patients who came back for a follow up visit. This negates the benefit of 
improving the diagnostic accuracy by laparoscopy and highlights the need to 


















General Statement:  
Diagnosis of abdominal tuberculosis was difficult in the 1960’s and remains 
difficult currently because of its nonspecific clinical presentation, despite 
improvement in the technology and diagnostic tools. Due to the growing burden 
of disease, drug resistant disease, HIV co-infection and the complexities of 
integrated drug therapy it is very important to make a definitive early diagnosis 
and spare those without tuberculosis unnecessary and long term anti-
tuberculosis therapy with its potential side effects. The use of diagnostic aids and 
syndromic diagnosis of tuberculosis have largely been developed and validated 
in the context of pulmonary tuberculosis and their sensitivity in abdominal 
tuberculosis has not been adequately studied. The current patient profile in this 
series was completely different from those of many other series in the past, 
luminal gastrointestinal disease and clinical ascites were uncommon and most of 
our patients were HIV positive with abdominal lymphadenopathy. Hence luminal 
and fluid samples were not available by simple means to establish the diagnosis 
and leaving laparotomy with its attendant high morbidity and mortality or 
laparoscopy as the only way to take adequate tissue biopsies and make the 







Conclusions as related to specific study aims:  
 
1) The role of diagnostic laparoscopy: 
This study has shown the feasibility of performing laparoscopy in the majority of 
patients with suspected tuberculosis. It has a low conversion and complication 
rate. It has a high yield to establish the diagnosis of abdominal tuberculosis 
(68%) by sampling macroscopically pathological tissues. It also provides the 
alternative diagnosis in 11% of patients in this setting.  Laparotomy should be 
reserved for patients presenting with acute complications; complete intestinal 
obstruction or peritonitis due to perforation. Rapid diagnosis may be further 
enhanced by utilizing fresh biopsy specimens for analysis by molecular 
techniques. The subgroup of patients with tuberculosis negative but non-specific 
chronic inflammation needs further evaluation before we can abandon a strategy 
of empiric therapy in these individuals. To avoid the morbidity and mortality of 
laparotomy, the misdiagnosis of other abdominal conditions, and unnecessary 
long term therapy, diagnostic laparoscopy and tissue sampling is a viable and 









2) Gross laparoscopic features of abdominal tuberculosis: 
Laparoscopy was very useful to identify the abnormalities of viscera, mesentery 
and peritoneum in the form masses, enlarged lymph nodes, peritoneal nodules, 
omental cake and bowel adhesions, which were the common findings in this 
series. 
 
3) Capability of laparoscopy to provide adequate specimens: 
Laparoscopy was very useful to collect specimens from all the abnormal looking 
sites including a small amount of peritoneal fluid. Total 217 specimens were 
collected from different sites and 114 of them were positive for tuberculosis. 
 
4) Clinical response of patients with abdominal tuberculosis: 
Our aim was to evaluate the clinical response to appropriate therapy. 
Unfortunately the follow up of our patients was very poor. From the limited 
number of patients who attended the follow up clinic and who could be contacted 
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Table 6: Breakdown of alternate diagnosis and TB positive patients in 
laparoscopic specimens. 
 
No. Mass Tubercle  Lymph 
nodes 
Omentum  Peritoneum  Ascitic 
fluid 
Liver Other  
diagnosis  
1.          
2.  +  +      
3.          
4.    +      
5.         Appendicitis  
6.   +  + +    
7.     +     
8.          
9.  +  + +     
10.          
11.  +  +      
12.  +  +   +   
13.  + + +   +   
14.       +   
15.          
16.   +       
17.  + + + +     
18.    +      
19.    +      
20.  +  +      
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21.          
22.  +  +      
23.  + + + + +    
24.          
25.          
26.    +      
27.  + + +      
28.         Appendicitis  
29.    +  +    
30.      + +   
31.   + +      
32.    +   +   
33.   + + +  +   
34.   + +   +   
35.  +  +      
36.    +      
37.    +      
38.   +  + +    
39.          
40.         Portal HPT 
41.    +      
42.         Adeno Ca 
43.  +  +      
44.    +      
45.   +  +     
46.         Adeno Ca 
47.    +      
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48.          
49.       +   
50.   + +      
51.    +   +   
52.          
53.         Perforation  
54.    +   +   
55.      +    
56.  +  +  +    
57.    +      
58.    +      
59.   + + + +    
60.    + +     
61.          
62.          
63.   + +      
64.    +   +   
65.    +      
66.   +  +     
67.       +   
68.  +  + +  +   
69.         Adeno Ca 
70.         Appendicitis  
71.          
72.          
73.    +   + +  
74.     +     
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75.         Lymphoma  
76.    + + + +   
77.         No specimen 
78.          
79.    +      
80.    +   +   
81.   + + +     
Total 
positive 
14 16 43 15 9 16 1 10 
Grand  
Total  




















Table 9: Non- specific chronic inflammation / no pathology in 16 patients. 
 
Case no. TB negative and 
No other diagnosis 
Non specific  
chronic inflammation 
No pathology 
1.  1  + 
2.     
3.  2 +  
4.     
5.     
6.     
7.     
8.  3 +  
9.     
10.  4 +  
11.   +  
12.     
13.     
14.    + 
15.  5 +  
16.     
17.     
18.     
19.     
20.     
21.  6 +  
22.     
23.     
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24.  7 +  
25.  8 +  
26.     
27.     
28.     
29.     
30.     
31.     
32.     
33.     
34.     
35.     
36.     
37.     
38.     
39.  9 +  
40.     
41.     
42.     
43.     
44.     
45.     
46.     
47.     
48.  10 +  
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49.   +  
50.     
51.   + + 
52.  11 + + 
53.     
54.    + 
55.     
56.    + 
57.   + + 
58.    + 
59.     
60.    + 
61.  12 + + 
62.  13 +  
63.     
64.     
65.     
66.     
67.    + 
68.     
69.     
70.   +  
71.  14 +  
72.  15 + + 
73.     
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74.    + 
75.     
76.    + 
77.     
78.  16 +  
79.     
80.    + 
81.     







Table 10: Breakdown of histology/ blood culture/ ascitic fluid culture 
results. 
Case No. Histology  
TB positive  
Blood culture 
TB positive 




1     
2 +    
3     
4 +    
5    + 
6 +    
7 +    
8     
9 +    
10     
11 +    
12 + + +  
13 + + +  
14   +  
15     
16 +    
17 + +   
18 +    
19 +    
20 +    
21     
22 + +   
23 +    
24     
25     
26 +    
27 +    
28    + 
29 +    
30 + + +  
31 +    
32 + + +  
33 +  +  
34 + + +  
35 + +   
36 +    
37 +    
38 +    
39     
40    + 
41 +    
42    + 
43 +    
44 + +   
45 + +   
46    + 
47 +    
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48     
49  + +  
50 +    
51 + + +  
52     
53    + 
54 +  +  
55 +    
56 +    
57 +    
58 +    
59 +    
60 +    
61     
62     
63 +    
64 +  +  
65 +    
66 +    
67  + +  
68 +  +  
69    + 
70    + 
71     
72     
73 +  +  
74 +    
75    + 
76 +  +  
77    No specimen 
78     
79 +    
89 +  +  
81 +    
Total 
positive 










Table 11: Breakdown of 26 patients who were negative for TB.  





ESR CRP CT scan  
1 23 F Negative  --- --- + 75 --- + 
2 23 F Negative  --- +  --- --- + 
3 44 F Positive  Appendicitis  ---  118 --- + 
4 42 M Positive  --- +  45 5 + 
5 51 M Positive  --- +  90 --- --- 
6 28 F Positive  --- +  --- --- + 
7 21 F  Positive  --- +  --- --- --- 
8 30 F  Positive  --- +  --- --- --- 
9 49 F  Negative  --- +  13 96 + 
10 61 M  Unknown  Appendicitis  ---  --- --- --- 
11 25  M  Positive --- +  --- --- + 
12 16 F  Unknown  Portal hypertension ---  --- --- + 
13 20 M  Negative  Adeno carcinoma ---  --- --- + 
14 25 M  Positive  Adeno carcinoma ---  --- --- + 
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15 35 M  Positive  --- +  --- --- + 
16 33 F  Positive  --- +  --- --- + 
17 18  M Positive  Non-specific bowel 
perforation 
---  --- --- + 
18 17 M  Positive  --- +  --- --- --- 
19 47 F  Positive  --- +  --- --- + 
20 35 F  Positive  Adeno carcinoma ---  88 128 --- 
21 35 F  Positive  Appendicitis  ---  130 61 + 
22 17 M  Unknown  --- +  60 48 + 
23 19 F  Negative  --- +  19 12 + 
24 46 M  Positive  Lymphoma  ---  78 96 --- 
25 31 M  Positive  No specimen taken  ---  105 24 --- 
26 28 F  Positive  --- +  46 48 --- 
Total    Positive: 18 
Unknown: 3 
Negative: 5 
Other diagnosis: 9 
No specimen: 1 
15 1 High: 
10 















ESR CRP CT Scan  
1 23 F Negative  --- + 75 --- + 
2 23 F Negative  + --- --- --- + 
3 42 M Positive  + --- 45 5 + 
4 51 M Positive  + --- 90 --- --- 
5 28 F Positive  + --- --- --- + 
6 21 F  Positive  + --- --- --- --- 
7 30 F  Positive  + --- --- --- --- 
8 49 F  Negative  + --- 13 96 + 
9 25  M  Positive + --- --- --- + 
10 35 M  Positive  + --- --- --- + 
11 33 F  Positive  + --- --- --- + 
12 17 M  Positive  + --- --- --- --- 
13 47 F  Positive  + --- --- --- + 
14 17 M  Unknown  + --- 60 48 + 
15 19 F  Negative  + --- 19 12 + 
16 28 F  Positive  + --- 46 48 --- 
Total    11 HIV+ 
1 unknown 
4 negative 
15 1 High: 5 High: 4 Suggestive: 11 
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